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(57) Abstract: Bcnzimidazolc derivatives of the general formula (1) or 
medically acceptable salts thereof, being useful as clinically applicable 
human chymase depressants, wherein R 1 and R 2 are each hydrogen, alkyl, 
alkoxy, or the like; A is alkylenc or alkenylene; E is -COOR 3 , -SO^R 3 , 
-CONHR 3 , -S0 2 NHR 3 , or Uie like; G is alkylene; M is a single bond or 
-S(0) m -; J is heteroaryl; and X is -CH= or nitrogen. 
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*S££fctt-S (0) m -fc3iU Jti'\xD7'J-JUS*^L, X«> -CH 
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*T-1£ (chymase) U^X (mast cell) *ft7°n 

Interleukin-1 j3 , IL-1 /3 ) ©ffittfc, T h U y £ X 7 Df7- (matrix 
protease) ©^ttft, 7^Vp^^5 1 >"^lVai3 7— y>O^0, h7>X7 

*-3>^7r^^ j5 (Transforming growth factor-j3, TGF-/3) ©2s 

ttti£& 1t77^>7P (substance P) WV7^f^ ^>f7f^tiK 
.#U^7°^F (Vasoactive intestinal polypeptide, VIP) (D^tt^ 7> 
v:t7>'>> (Angiotensin, Ang) I jfrfc Anglic© SESIftUfl* X>H-feU> 
(Endothelin) «^^^^Mffi«^$tlT>^c 

7 V^'-ft*^ 7 h H-ft^Jt^> l«if©^/7W^^ 

ft#*T--fe?ffittBiififfl£ l/Ttt, h U 7y>il# (^¥8 - 2 0 8 6 
5 4^i) ; t^hOllft (#H¥.9-3 1 0 6 1#&S) 

(S&HJKwb 9 6/0 4 2 48WM0 ; *^VU 

# (wtbiKwo 97/11941 ^mmm) •, mmmr^ mmw (gra 

mW0 9 6/3 3 9 7 4-SHBiRB*) ; t7iAM^ft MWFl 0-087 
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sfjg^: (@RttJSW0 9 8/0 9 9 4 9#BiW») ; 11^^75 ( 
IP1 0- 0 0 7 6 6 ; BI&&*«lBS*# 1 -0 4 9 7 

3 9-if&?8) , tt*3R75 (@ISffi«W0 9 9/3 2 4 5 9^BJ|ffl# 

) ; 7-fe h75 Kftzfttt (H&tHIEWO 9 9/4 1 2 7 7^11) 

& nx c n 6 ©ft^-ti t *5fi9i t \zmm± £ o £ < s& o fc 

^0^D«ISi^t(t *»fFfl5 1 2 4 3 3 6#HJ 

^nx^^<t^x\t^yx^ 5^ > /-;i^#*&{cAT-P7U-;kS^M^^^i 

Tt*fa&B!R£ttWfcV>. #§§¥0 1 -2 6 5 0 8 9^fgtt)M 
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J (1) 

& «1~4©7J^+^ SfcttR l *«k^R 8 tt-l6fc5&:oT-0- 
CH 2 -0-, -0-CH 2 CH 2 -0-> feb<tt-CH 2 CH 2 CH 2 - (d 
^©MfHHfTO 1 O *> b < 1 ~ 4 ©7; 

,7MV>l^fcti7J^-^>l^b^ -S-, -S0 2 

_ > _ NR 3_ ( — R 3 «7K*m^*fc«]llIfeb<«^tt<D^^l 

t> b < 1 ~ 6 <D7)V*)Vm. b < tt^»©^^iC 

1 ~ 6 (D7 »5 2fi^7"fe^-;HIS^*^^TViS»^* 

6 o)7 )WV5-*& b < fctfr&tfc^tfc i~6 cD7;^;vx;^n 

JUS, S«|%)b<tt^SEtt©R**l'-6 07>';PS, itmfcb<tt^K«© 
^^Cl~6 075/;U7^yS, hUAD^^;i/S, h'JAD/h^S, 7 

y^sx**. zmsostfeSteu 7;i/*w>*£fcte7;i^-b>*©ft 

Ett, -COOR 3 , -S0 3 R 3 , -CONHR 3 , -S0 2 NHR 3 , 5r h 

$&tt5-**V-l, 2, 4-^7^77-^-3-^^S 
, R 3 «±fB<h|Wl#©'fo©^1- 0 ) ; 
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X£SU j^Wd-O-, -S-, -SO,-, -NR 3 - .(dT, R 3 te± 

Wfe^5 51iS}l An^>Bf, 7Ki?*, ^hn*, ->7/S, »St 
^tf„ ) , fillt)b<i^Ktt©M*i:i~6©7;i/^;i/9 : -^*, *iit)t< 

Sfc 1 ~ 6 07yJH, tl<b L < J4^KJROK#* l~6©7y^75;l, 
fi^feb<tt*g^(Z)7-U HS, hUAP^9=-;i/S, >UAP* h^ri/S, 

Xtt, (-CH=) ifcfctgSHiB^?-. ] 
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-0-CH 2 CH 2 -0-feb<«-CH 2 CH 2 CH 2 -^^'To Z.<D&£ 

R l *<fctf R 2 (Demist 1-4 <07Jl4;Ht LTfct ^wmz\t^)v&, 
X?)l>m, (n-, i -). 7'ot?;i^ (n-, i -, s -, t -) 7rP;i^ 

~4©7JV3+->itLTH ^lll^b*->i,.Xh^yi, (n-, 
i-) yom^yS, (n-, i-, s-, .t-) 7^)\s**isM*m\f 

^^;i/*> vova, M^ici~4©7;^^ KiSi~407;^^y 
**w*i/<; TKfUJg^ E&ir?, 7y*«iF, HJ7;M-n*3MP*, * 

m. mm, hL<\tft&ft<D7)i*\s>££LT\t** *?-v>m, x?u>m 

v (n-, i-) y°u.EU>m, 2, l-y^fr-yuMVym, (n-, i 
t-) 7^1/ >*> 1, l-i?* s ?)V'7?l'>&* n-^>^U>m, i/ 
t>U^*isV>&m*mtfZ>Z-£1fiT*tZ>o £?i;L<teX^i/>*> n-7°P 
bfU>S, 2, 2-v;*3Ml/7Wl/>S, (n-. t -) 7^W>SfrW 
?>n§ 0 $St»*L<tt, n-7at°l/>^ 2, 2-^3MU7nt: 0 |/> 

mwWk(Dmm%k i~7<DW.mbis<foftmk<D7)i'5-~u>m£LT\$, tf- 

l/>S, 7°P^xl/>S> 7xxl/>S, ^>f^U>S§^f*ct^ 
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5 n-y°u¥U>m, (n-, t -) ?3^>aKDlWK:J*$nfc*# 

.' %>\i<bft%, $&tIMt:«-CH 2 OCH 2 -, -CH 2 OCH 2 CH 2 -, 
-CH 2 SCH 2 -, -CH 2 SCH 2 CH 2 -> -CH 2 S0 2 CH 2 -, -CH 2 
S0 2 CH 2 CH 2 -, -CH 2 NR 4 CH 2 - V -CH 2 NR 4 CH 2 CH 2 -^i 
^?>n§o £P£L<te-CH 2 OCH 2 -, -CH 2 SCH 2 -, -CH 2 S0 2 

10 CH 2 -;^f£>ft£ 0 

< uftmtvmmm. i ~ 6 oTyjn, an t> l < 1-60 

7^;P75/-S, HJAO*-3MUg, h'JAD/h^yl, 7x-JH, 

^§;\D^r>J|ftbTli77» JlfitlH^ H^iTF 

?;i/S, x^;PS, (n-, i-) 7°otf;i.S, (n-, i-, s-, t -) 
25 7^!/S^WSn, $?£L<tt^;i^ x^l/Jfc£»5;i<L^T£§ 

^m ih+yl, (n-, i -) 7nlf;i/^->S, (n-, i -, 

s-, t-) ^frtt^&mmtfiift, &£h<n*h*ism. ih^> 
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ttitfc b < tt5MS«©Ut*»: 1 ~ 6 (D7)l*)Vtt&t Ltfi H&Wtcte; 
tj-ji^-tm, X^-;i/^^*, (n-, i-) 7°nt£;l^:tS, (n-, i - 

, s-, t -) 7*^5F:t»^W£>n, ff*b<tt^^;u^», x^;u 

aiife l < ^k^c©m^ i ~ 6 ®w.m% b < \mmt<07)^)^M 
~)vmtbT\t. i^ntt^fjwj^-jn, x^;i/x;p^-;i/«, (n 
-, i -) 7°p tf ;i/x;^x;ps, (n- ( i-, s-, t -) 75F-;i/7;i^ 
x^SW^tf^n, $?£b<&;Wi/7JU*x;i/S, x5P;i/7;i^xji^S£ 

)Ut))V$-)l>m, (n-, i -) ypif;i/*;i/^x;i/g|, (n-, i -, s- 

, t-) #;i^x;vs^#tf £n> Jf*i<tt7tf;hi, x^;i/*;i/^x 
E^fe b < \m$m(DwimWi i ~ 6 ©7^7 5 /*t itii « 

i^J^Mrjl/7S;i, (n-, i -) 7p fcf;i/*;p 
#-^75/1, (n-, i s -, t -) #;V#x;U7 5 y 

n> »^b<«7-fe^;i/7^ys, ^)Vti)i/-$r.)\/7^;&zmfz>zttf 

$5»^^b<«7-k5 1 ;i/7Sy*^^^<i:^T#§ 0 

> ^;us> MJi'Do^ ?;he*«* * £ t tr s . . $f * l < « mj 7;m- 

, Sttt, feb<«^K«©7;i/+l/>S {j&cft-O-, -s-, -so 2 - 
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ftK, } ftmibtl^o £?£L<te-CH 2 CH 2 -> -CH 2 CH 2 CH 2 -, 
— " C H 2 C ( — O) CH 2 ""> - CH 2 OCH 2 '~-. ~~CH 2 SCH 2 — > ~^CH 2 
S ( — O ) CH 2 ~> ~~ C H 2 C F 2 C H 2 > ~~ CH 2 S 0 2 CH 2 — > — CH 2 
CH 2 CH 2 CH 2 ~ % " C H 2 C (CH 3 ) 2 CH 2 ~> CH 2 S 0 2 CH 2 CH 2 
-CH 2 C (=0) CH 2 CH 2 -, -CH 2 C (=0) (CH 3 ) 2 CH 2 - 

, -ch 2 c (=0) c (=o) cH 2 -mmwznz>o $?£l<&-ch 2 

CH 2 -, -CH 2 CH 2 CH 2 -, -CH 2 C (=0) CH 2 -, -CH 2 OCH 
2 ^ ~CH 2 S CH 2 > CH 2 S ( = 0)CH 2 > CH 2 C F 2 CH 2 
, -CH 2 S0 2 CH 2 -, -CH 2 C (CH 3 ) 2 C H 2 £tl3 0 
fFJt<tt-CH 2 CH 2 -, -CH,CH 2 CH 2 -, -CH 2 C (CH 3 ) 2 C 
H 2 -^tf^,^i^T#?>o M$l<tt-CH 2 CH 2 CH 2 -^f§u 

Ete, -COOR 3 , -S0 3 R 3 , -CONHR\ -S0 2 NHR 3 , xh 
7 V /-Jh 5--r;i/S, 2, 4-^+)-^ 7^-^-3-^ 

£fctt5-:t*7- 1, 2, A-^TV7V^~)V- 3 -<;^£irt ( 
£ ilT, R 3 ^kiitM^ SfcMil L < li^ftttOKit 1-6 <D7)V*)l> 
S^^To ) o 

^5R 3 «tlTH TkJWTP, tWPS, x?Ml,X, (n-, i -) 7° 

dwh, (n-, i-, s -, t-) ^nwfens. 

&/^Tt>> EtLTfriJiXfci, -COOR 3 , -SO3R 3 , fh7 l /-;i/ 

- 5 -.-opsjwtf e»tiSc $5(«i<«-cooR 3 ^f§^i^ 

i£**U &*£-0-, -S-, -S0 2 -, -NR 3 -£-^£&W3:iSi: 
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< i ~ 6 <D7)vn*i/m mmtz 2 mtf7 j t*-)v%&% 

5 x;W**fctt**V£T!*S. JM$Wfcte, MZ&-CK 2 -, -CH 2 CH 2 
-CH 2 CO-, -CH 2 CH 2 0-« -CH 2 CONH-> -CO-, -S 
0 2 -, -CH 2 S0 2 -, -CH 2 S-, -CH 2 CH 2 S-f^f5tl, 0 
SUifcOiLTtt-CH 2 -, -CH 2 CH 2 -, -CH 2 CO-, -CH 2 C 
H 2 0-^am§„ ^(;jfJUH-CH 2 - -CH 2 CH 2 - 
10 , &&Vf&Z.tifi'?$* #IC-CH 2 -*Jff*bVi. fefcb, 

TV^*«fe»^>X-1'5^V-;KDl{i (Nig-?) tig'&bT&O, £#J 
^ J t^UW§o 
Mf«^tfc«-S (O) m -£^U m«0~2©S^«To 

15 mnzz-ttf-ntZo 

%mfrbm&ntz&t^±o^f-uj%?*M±iz h-Dmmik4~ 1 o ©at- 

20 ms^© mmm^, ^hk^ &&zMnm¥ftt>tezmfr*>mt*nr£u 

£?£L<te2gi5£©^xP^#S!i, L<&^> 77 
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*^j«bT^«#^*^tr. ) , ia«feb<»i^K«©K*«:i~6®7;i'+ 
Mt>b<tt^K ! R©iR*fti'-6 07;p*;^;p*=;p«, en 

fe b < l ~ 6 07vM, tMt) b < 1 ~ 

t *> «k v> 7 ;in &©*&£«, 3S.©E*©'&itT— 
i^^icM^-n^tiMtambTfeck^o' 

W^Any>^tLTS7^iIf, liSf, H^IK^ 3vMf 

^■JVm, X3Ml/£, (n-, i-) 7*0 tf;H, (n-, i -, s -, t -) 
7^££#t£tfe>n, ff*b<tt^5 1 ;H6, x^;i/S£^f£;i£:rtnr#3 

b < «#Rtt©&*«[ 1 ~ 6 ©7;i/3*->S£ bTtt, JMfctfHCte 
^h+yS, xh+yl, (n-. i -) 7n tMl/tf^g, (n-, i 

s-, t-) y^jv^ym. *?i'>i?**rs/&mifimvfe>n* #FSb<« 

b< «#£#©&*» 1 ~ 6 ©7;i/*;i/5M-»£: bTti, JMfcWfCfct 

jwi^**; x^frttm* (n-, i-)7Dtf;pg l «, (n-, i- 
, s-, t~) y^jv^mm^mw^n, jsp*b<tt^^^*> x^ 

7r£3o 

M%> b < 1 ~ 6 ©Siifc b < tt»tttt©7;i'*;ux;p* 
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. i -) tf (n-, i -» s -, t-) 

5 §§o 

)Vts )Vts~)Vm. (n-, i -) 7°Dtf;t^;t/fc;!/i> (n-, i -, s - 

, t-) #;i/$x;us^W£>n, ^*t-<«7-fe^;i/»> x^;i/#;M?x 

10 So 

OHK fe L < WdmXVmMW. 1 ~ 6 © 7 ^7 5 7 £ <t J*#« ic ft 

7i!^75;l, X^M»7 5 7I« (n -, i -) 7°n \f.)Vts)V 
#-)V7$/m. (n-, i-, s -, t -) #;i/fc;i/7sy*^W£> 

n, »tu<«7-fe^7$y*, ifj^Mzji,75;«^tf§ct^ 

20 SufB^C (1) *T?«$n*ft^«tl/TffSbVit>Ott, IffSl/VsfeOtLT 

' $f£U>t>®£L*ttt, 3 4 , 3 8, 39, 4 1, 42, 52, 5 

4, 5 6, 5 8, 5 9, 6 3, 1 3 5, 1 3 7, 1 4 8, 1 5 2, 1 5 4, 2 
25 44, 340, 436, 514, 519, 521, 532, 534, 536, 
538, 615, 628, 1112, 1 1 1 4(Dik&%)T*fo%o 

^OAl~A3*«J:^J 1~J 3 2lMl?i$n^lT*5o 
E, G, M, m, &&Z$XfoMftMmzfflCT$>Z>tf, ZZHtemzE 
t^COOH, G^CH 2 , UifiS (mttO) £fc«llMg£- OS^Tte- £:3lf3 
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Rl 
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J 


M 
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*IK©^yX^f^^;« (1) K&V^T, E^COOR 3 , M# 

s<Dm&n, sxr^i-^m (a) ■£tcn£$.m (b) ^.toRsi-sri: 
(a) 



z. A .COOR 3 



R 2-VnH 2 ^ R^X^NH, R^X^N ^V^N 



COOR 3 



(al) (a2) (a3) ( a5 ) 

,-coor 3 R 'vvN a-cooh 



Z G 'J D 1 



(.6) R YlVs A - C0 ° R ,jfl^ 

— R^X^ R^X^N 

J" J 
(87) (a8) 

K(f s Ztt^ny^tfc^T^^^A^^L, R\ R\ R\ A, G v 

10 ■ -ffcfr*^ 2-^hPT^y^#ft: ( a l) h L^/Vh 7 

^V^v>X^ (a 2) <Hf5 0 ^tU^C S 2 £SJS£'^ ft^fe (a 3) 
£L/c#, K^X/l'tl^ ( a 4) ^jS^-frt (a 5) 

, ^Pj^rtl^^^-f K^^fc(iT^^!>A^ (a 6) ^S^^-fir-C* 
Jg^tfXb-g^ (a 7) %'4Z>ZbftX*$% 0 ^^DTitL^PTK^ 

15 ^"t-S^cb^J: R 3 ^*»tfc§^>X^ ^/-/vf^ft (a 8) 

xbRifciSltZ^ k^XVft?- t&X%5 0 ^^#TTM$&^^X 

isriv f7x-i^ v^T 5: y^MW ( a 2 ) KS 2 M£fif .f* • & 

■Y—fjU- itZf ■ ^f=y^ - ^5^hy- (J. Org. Chem. ) 1 
9 54f 19t6 3 1-6 3 7;I (fc°y VyWfo) ^fcfiif ■ ^ • * 

25 ^^T-f^.^^MJ- (J. Med. Chem. ) 1 9 9 3^36 
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ft^yX^^/-^I (a3) ^A7^K^7^ (a4) b<Dfcjfcfe 
, ii^S-T/l^Wfc^©i£#^V\ ^Jx.tfNaH, Et 3 N, NaO 

5 h, K 2 co 3 ^^St7)#^T(-o 0 c~2 o ox:<DU&-v9ftl-&z.t\z±*) 

(a 6) t(Dfrfc\$^ m^<DN-T^MthL< l4N-7V;HMO^ 

W£V\ M^tfNaH, E t 3 Ns N a OH, K 2 C0 3 , Cs 2 C0 3 f©Sl 

io £>#&t^ o °c~ 2 o o °c<Dtmx*nwi-z> ^tfc£<0n?^t&X*$Z>o 

^jfefe (B) 

15 

OX ^ ,XjC * R^X^NL R 2 X NH 

R 2>> X^NH 2 R 2 ^X^NHL G . G.. 

(al) (bl) (b2) (b3) 

_ R YY H2 CSj r1 yiVsh 'tf) 00 " 3 r Vxv s a - coop 

R 2 ^H or -^^ Et R^V^ R 2^ N 

(b4) 0>5) (a7) 

( R 2 X NH 2 ohc-G-j R / G H J 
\ (al) <W 0>3) / 

2-=hn7^!)yit* (al) ©T 5 / £^rl^^®S L 

m^^lt (bi) £i#3„ ^ti^yj vmrn^tcary^^^^m. 

20 (a 6) ££j££^T (b2) L«lt5ii:ia!) (b 3) 

3 0 (b3) CD= hPS^xt, t^F7x=^y^7^Iif$ (b4) 
^n^CS 2 1iL< liKSC (=S) OEt&£ffr£i^ (b 
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5) tL1t'&, ZMZ^yj Y^XT-smmW- (a 4) ZRfc£ltX*mW(D 



5 2--hvT~y y s&W£ (a 1) fcMLTftS&«<0£*^7-< K&*#* 
fcttTV*=£-Mft (a 6) ^fcttT^t Kft*# (b6) 
fcfc J: (b3) SrES#Sr-i:tRrtBt?&5o MlLiLttt, h 

m&mfb*lZ> 0 2-^fn7^yyf^ (al) t7^t K»i# (b 
10 6) (Dfcf&n^ L i A 1 H 4N N a BH 4 , NaBH 3 CN, Na.BH (OAc 

— /K na^ 9><$<D&WP. 0°C~2 0 0 < C©affif*#T"Cii»©a5n 

(b4) ics 2 «fl ^fifejfe (A) fcra#tefr5 -£^T*#> ks 
15 c (=s) oEtto» m*.ft**-#~y* • 9 sy**sx (os) 19 

6 3¥4f5 6 9-5 7 0 KfBgc^lfeK =t «9 fx 5 r i: 6„ ^(0^k<DR 

Jfctt^fifeife (A) 5 ££a s *?£5o 

jfWR^^sXJ ^yy-^WsMVt (1.) £*5V^-C> E/^COOR 3 , MAS 

20 as*c#5 0 

(c) 



r1 Y^tVs a ' coor3 



Z^COOtBu r1. 
(cl) . 





°-C00tBu 



HOOC' 



(c3) 



J-NH 2 r 

(c4) 




r 
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R\ R\ A, J, *Jj:t5Xf4«riBje*fc|PICTffc5 0 'fcfc'U R 3 f*^fvW 

"f f^VX^f ^ ^V^/Wt^ (a5). tter t-^/K^* 

5 7VWN7^ KfNJft (c 1) ^J^^^-Clb-a-tl (c 2) £#3 0 

^TT^DTK^i-S^i^tJ:^ (c3) £#3o rti^T^^^ (c4 
) £$i££«#^<Dib1^ (c5) ^iSi^mS,, ^S^JS 

LTfi; DCC, D I PC, EDC=WS CI, WSCI - HC1, BOP, 
DPPA^W fe^ rtlf)^MV>5^tfciiHONSu, HO B t 
N HOOB tmkm&&fr"£Xm^Z> 0 SJfcteTHF, ^nn*/^ t 
^/-/t^<£ig^ft|§^'^ 0°C~2 0 0°C<DM.&&l t ¥TXftk>tlZ> a Z<D1QL 

15 <fta££ov^te£$$; (a) tmrn^ft ?^btfx%% 0 

^WO^yXJ ^yy^/ummi^ (1) m^E^COOR 3 , MtfS 



20 



R 



l^fe (D) 

^n v ,coor3 z ^) oh Rl riVs* coor3 R !nK COOR3 



R 2 ^X^N 



J 

(a5) (d2) (d4) 



[^■K z^n^>-^i- 0 r\ r\ r\ a s j s ^it^x^SfflB^a^ 

25 -f&frib, ft^yX/f 5 (a 5) fc^fX^y-f KT 

;V^~-;vmmW- (dl) fl^$> (d2) fc#5 0 
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' /vmm# (d3) *mwik&®> U4) mr^mso * 

/p*y>\ THFft£©S3fcS««K o°c~2 o ot^S^TT^K 

io --f/K M^stfesi^t ^r^^-r^fe (e) frzymm-tzz.kfc 

(E) 

X (3 R 2 ^X A N 

J J p 

(el) . (e2) 

15 

= HJ;^-(el) &«*©rS^b^$£RJ&$*T? 1 h7/-^ (e2 

20 mm^X'TV Yik&Sfo*m^Z> tZMk-kW) (el) 1^LT1~4^H 

TKi/%ik&yo (el) CTLT l~5^/H:mTOv^(D^J;v\ 
25 ££<fc flfrfrftSo 
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r1 Y^it'Vs a ' coor3 
F 

(a7) 

5 R\ R 2 > R\ A, G, J,.*3J:^XfiBiflB^^I^Co 3 

■f fcfr*>. ^X>f $ W-Mk&W (a 7) Srig^Wk^iSS^jK 

>jn»fr (f 2) *s#fcjx5„ m^bfozmmtik-k^t LTtt, ^^.ffiasfc , 

ft (a 7) iiMMWb£fti:0^»£i: bTtt, «McfiRJ&&s*^ j£v>«6ffl 
4-20 iSMSg-cirr*-*. 

&m (g) 

CIs v a% coor 3 i 1 

„1 KIU ]• R 1 -s> v N COOR 3 RVV N COOH 

"W* (gi) o jXXf* - ^XX™ 

s . J J . 

(b4) (§2) (g3 ) 

20 

[*«f N X, A, G, J, *3cfctKR 3 «|frI5^«{-llDo ] 
i-fcfrfc, v^Wl^ft (b4) ic^Oi^n!) KM^ft (g 1) 

^©^yxV^/-«ft (g2) Sr#5r^dS-e^So * 
. fc (g2) ©-COOR 3 ^^S^JS DTiTk^lt 5 i i t\ R^TMfJ^f- 
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^kZ^VXJ %W~/Vtmfc (g3) &&ZZh&-V%Z 0 
. Med. Chem. ) 1 9 9 3 ¥ 3 6 # 1 1 7 5 - 1 1 8 7 HfcfB&$ ttT 
5 (A) ~ (F) tmtStltcZ-G- J ft£&<Dnft®*$&&% 



10 




J. Chem. Soc. (1965), 774 

J. Chem. Soc. Perkin Trans 1, (1972), 3011 



15 




JACS, 74, 664, (1951) ; Patent US4282227 

&<Dxmemc>5Lj&<Dfrx-ft<, -M&jftELfo, mutt* mit • m^tzno 

J Chem Soc, (1965), 774; Bull Chem Soc Jpn (1968), 41, 2215; WH¥ 
10-298180; Sulfur Reports, (1999), vol. 22, 1~47 ; J Chem Soc comm., 
(1988), 888' X Heterocyclic Chem., 19, 859, (1982); Synthetic 
Communication, (1991), 21, 959; Tetrahedron Letters, (1992), Vol. 33, 
25 No. 49, 7499; Synthetic Communications, (1993), 23(6), 743; #H2000- 
239270; J. Med. Chem., (1985), 28, 1896 , Arch Pharm, (1975), 308, 7, 
513 ; Khim Geterotsikl Soedin, (1973), 8, 1026 ; Bull. Chem. Soc. Jpn., 
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(1997), 70, 891; J. Chem. Soc. PerkinI, (1973), 750 ; J. Chem. Soc. 
Chem. Comm., (1974), 849; J. Chem. Soc. Coram, (1972), 83 

m^J. Chem. Soc. Chem. Comm., (1974), 849 5 M^^ft7 

5 3 ^»^oV^-CftC 1 N BrMNa If T*AP^y^If5^K'#5 

* fc, ^yV^-iry ^y ±mr y*— V J^&sM-m^lftySoy^yy^jry 
y^f-f VWMmzi?*^jvT^ym<Dm%teT^y%&ffc£i£%ztv&& 

io (h) 




(h8) , (hi 1 ) 



15 t&ot«tV\ ] 

2-shD7=.!JyI^*# (hi) OT^S^T;* (h2 

mfc (h3) * bfcTS /g^v'TV-fbtT^T/ffc (h 4) iU 

a^^3llP*5H»LT*^y» (h5) £#5„ *^>i$:Wtt ( 
20 h6) £#5 0 m>X, yTymZWytLXT^/fc (h 7) £U N-v^ 
^vWbLT (h8) $^tN-^f;WkLt4lI (h9) 
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2-= hPT^y ^MMW- (hi) 07^SOS>7/ftH:, flfctftftSK 

v/jy* (h2) ^ * yM^fc (h3) ^ORf&tt, fllfcff 
5 Synthetic Communications, 23 (6), 743-748 (1993), Farmaco, Ed. Sci. , 
43, 1165 (1988) U »S*«3EW3[l#STs DMFlO 

(h3) 3, 

(h3) ©^ry-fbKiov^-cH:, ■s/rwb^itafifliKt-^^^ifiaftfi 

;Lfc£7kiHb-t- b y *A$©»Sfcifc£*8S#£T\ THF-MeOHf©!^ 
T*j15g lt7 5 / ft«r#5 r £ flS-Ct So 
25 o 

^J&jSfe (K) 
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R 




a 



oci) 



Xfo<?X£\t\ ] 

5 -fftfc^ -bnft (kl) Z^-r^ZsikLX^-r*:, (k2) £U $^ 
t, R e i s s e r t ©*fet J; D A 1/ K-/mftUT>f > K"— /Wfc (k 3) 
i-T^o &£>fclN-vM?vWbU Manni ch^<t5 3t^W 
*/*?vu# (k5) iU I^V^TN-p<^/WbLT4jRT^^ (k6) £ 

10 it^^TOit mZ-tZO-~hn Y^^mMW- (kl) fcN, N-v 5 

jfcigWc&JBV^ i^^i^-g^^^ ifiT^f£?^tMann i ch 

20 $ttf\ . ^fflt?^jc& 4 ( k 6 ) n t Z> 0 

V K-Zl'fl^^ttjtiK Heterocycles, Vol. 22, No. 1, 195, 
(1984) ^£##fc-£j&T-#5„ 

25 IM^tV^^ W«f>£ 10 ^Sr#%tL-Ct)^fiJc-e#5. 
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\ Zn 2+ m<D&B,4jry ; footer y^t =-7, yy^jvy^v^^v 
5 y^r^y, -fxi^v^r%v s fcrnys?y % t 5 ^!)^ e^^v 5 ^ t°y 

v>>\ PV^. (Lysine) , = P ^. / -/I'T V s N, N-v^ 
/l^^y — /i/r ^ ^' 4-t Ku^rv't^y^ ^pnf*^ N-^fvK 
^*$^©W«MftSd5^f btbSo &^T^ S Na\ K\ Ca 2 \ <J V 
^ (Lys ine) , nJJy, N, N-^^f/H^/-^7 5^ N-^f 1 
10 /U^V*^^»*U\ 

&ffcW.tef3u IC 50 !l5lOOOnMEtT, OlnMKilOO 
OnM^i, ^(^IKttO. 0 5nM£l±5 0anM*Itfc5. -© 

20 j&g^ IffifcK ^ISrt^©S^W6>^5- 
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^•-rsri:^T^5 0 ffittffl-irLTtts grWItSl^f*^ W;iff&Ji*J£* 

. $S^a*J!lv^*L, *-btffjBStt*l^ IMbBfrJtfl^ 3fc£*!U 
15 H«r£*/ , cvvtt>«fcv\, »«J<£>»J£LT&, «ilf**»tto*5 7^ 

20 TfflWtt>J;V\ Sfe l£«lt#k #£#k B&fif^ffl 
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r^bffi^^»j^«> ^i^dt, {£##k $m\s mmn 
> #m#k ^^i#o^^^©fF^$tb6m^^»-r^ 

gfc, r^&e^©S!^cf±, &g£j&CT, ^g^J^SS^ ^r!/7f 
5 0 |?IL<ttlO~30 Omg/B/At'feS 

o mm, ^:b^. &Aft^#gn 

N 0. l~lOOmg/0/Ag^fc^ ^tL<iiO. 3~3Omg/0 
/KXhh 0 
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5, 6-^f/^F7i^Vy^7?y 4. 5g (33mmol) O 
10 tl v'yM (4 0ml) £~J5SMt;^5iS 4 0ml (0. 6 6 mm o 1 ) &r$S 

7 0 %) c 

15 'H-NMR (270MHz, DMSO-d 6 ) (ppm) : 12.30 (br, 1H), 6.91 (s, 2H), 2.21 (s, 
6H). 

[#%#J2] 
20 J:^.-r/W0^3a 



fcfcftfcS, 5^/-^- 2-f t-A' 3 6mg ( 

25 0. 2 0mmol) ©^fMMT^fl 2ml|:Hif/l'7^ 
35m1 (0. 2 5mmol) *3j;t) ? 4-^D : t/^yi^^r/k 3 




H 



Br 




NEt 3 , DMF, 80°C 
12hr, 92% 
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6 ii 1 (0. 25mmol) Lfc. #&ftfc*tt4r 8 0 < Ct? 1 2B#|!SJS| 

?7?4- (^-fy : gfc^fvV = 4 :1) T?flHKU $ift^54m 
5 gSr#fc (P9 2°/o) „ ^b^^W^LC-MS^ffiV^-C^T•ft^bl^^ 

•f-3 fro fc„ 

lrJMlM= 2 9 2. 1 2, HiHi (M+H) + = 2 9 3 . 4 0 

mm\ 3 ] 

4 - (^^XW ^ y—Ji/- 2 — f/Uf^O yftxf^x^y/u 
|IIftM= 2 6 4. 0 9, H$M£ (M+H) + = 2 6 5 . 2 

4- (5, 2-^/^^-) y^M^f: 

15 /l/x^7;l/ 

fhMM= 3 0 0. 0 7, HjBlft (M+H) + = 3 0 1 . 3 

[###J4] 

3-^p^^^/V- 5-p<5VW<^ [bj^Z^^MM 
20 III 



25 ' 5-^^-2-= bn^Sfi 5. 02g (2 7. 7mmol) &TH 
F 2 0ml \Z.mm. U 0 "C^ifcP U 4?7 ^ W^7^ K4gfc 1 0 . 



HO 



HO 




2M«i£ll. lmlilTU 80°C^»L7c o 1. 5 «f£, 1 Mia 
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^lOOmliat, ffim^fr-e&lti ( 1 0 0 m 1 X 2 ) Lfc„ f^^f" 
ft*UC*»fc£1fo3. 9 1g£#fc (W8 5%) o 



jfrffc^lMJ /V 5. 5ml (6 3. 2mmo 1) ^PO^y 50m 

itabn*., -eot^Lfc, 20^1 dmso 9. i3mi (13 8 

. 6mmol) £-6 O^J0t«L, ^I:15M, 
fc3-t Ka^^f/l'-p-^Fo h/^V 3. 9 1g (2 3. 3mmo 
15 1) ©^ao^^yM4 0ml^-6 0'CtftI^ Itflfc. 3 0^ 
h y ai^vPT 5 >- 4 5mllr-6 0tT'iTU IfitlU. $ti±MW& 
% 0. lMffl^aSl'ini, ftft^^^T?ttW (15 0m IX 2) Lfc 0 ^ 
&J»^ ^ U LX'mmit&M) 5 . 0 2 g «r#fc 

(IBM 13 0%), 



25 

IS 2 tllbtlfc 3 - /l'- p - = h/^^ 5. 0 2g (6 3. 2 



I*£2 

3— :fr;l^/lx-p f/VJ-^^^jt 



HO 




I© 3 

2-#;W^v^^vl--5-^/W<^y [bl ^7 ^ l/(DWt 
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mmol) &DMF 5 0ml bW&tx-f'A' 3. 0 6ml 

(2 8. lmmo 1) „ U V & 4: 8 5 g (3 5. 1 mm o 1 ) 

ttso °c-eft^ Lfc c 9 . 5 R#nm 8 o ut * e> ^ i o o # mm 

mhfzo SJ»7l£, 2 5 0ml <D7k\£&S&ft&1aZ.* ftR^f-A'T'iftW (1 
5 0 0ml X 3) U fcftK^S'frA^fcjiLfc. ^»^/±3S«^ MSr 

.^3.^= 10:1) "CflfSI LT 2 . 48g (11. 2 mm o 1 ) (D^Mit^ 

wzntc mm 4 8%) 0 

10 'H-NMR (400MHz, CDC1 3 ) (ppra) : 7. 98 (s, 1H) , 7. 73 (d, 1H, J = 8. 28Hz) , 
7.65 (s, 1H), 7.27 (d, 1H, J = 8.32Hz), 4.39 (q, 2H), 2.47 (s, 3H), 
1.41 (s, 3H). 

I© 4 

15 2-#/I^4r^- 5-^/W<^y* Cbl ^ 7 ^ 

"V^r-^ OEt aq.NaOH-THF-MeOH^^W^, OH 

Xg3T:1tb^fc2-^/^>^^-5-^^-<>'y' [b] ft7i 
20 y 2. 1 7 g (9. 8 7mmo 1) \Z.$ $ J —JV \ THF : 2M*»ftth 
U^A*«tt=l : 1 : 1^3 0ml^M, JKttfc. 2 0^ ^T* 

«JE»*L-C^Dfcj5tK«*|eUlXLfc 0 *50mltm ««IU 
&M4k&1k> 2. 03g (10. 5 mmol) £#7c 10 7 %) , 

l H-NMR (400MHz, CDC1 3 ) (ppm) : 7.94 (s, 1H), 7.74 (d, 1H, J = 8.56Hz), 
25 7.69 (s, 1H), 7.27 (d, 1H, J = 8.30Hz), 2.47 (s, 3H). 

Ig5 

[bl ^7j^<Pjjgag 
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Ig4TllbW: 2 5 - ^ [b] ^7*^-2 

5 . 0 3 g (9. 8 7mmo 1 ) J V V 10ml jCjgs6>U $H*&* 799 
. 2m g ai 19 0MBiLfc, 10 0»^U 0. 5MfiS 
4 0m ltti SHft^^ttW (4 0ml X 2) Lfc 0 fW^4 0m 1 45 

10 4k&y>>l. 41 g (9. 5 1mmol) (Il4^b 2Ig©)|X$9 6 

%) o 

l H-NMR (270MHz, CDC1 3 ) (ppm) : 7. 76 (d, 1H, J = 8.24Hz), 7.62 (s, 1H), 
7.40 (d, 1H, J = 5.44Hz), 7.24 (m, 1H), 7.17 (d, 1H, J = 8. 24 Hz), 
2.47 (s, 3H). 

15 

3 - ^ u P^f /^^^- 5 - >f MV'/ f b 1 ft7iy<D|j 

°y-cci 3 

cciscoci, MCI3 fc Y^ri 

CH 2 Cl2, -65°C,4h k^-s 
20 

H&teX/l^^A 1. 3 3g (9. 9 7mmol) l^on^^ 1 
Oml^iPxis YyJT^X-T-K hW~ 6 5^®$$ Lfc lO^tHh 
y ^pnTtW n U K 1. 12ml (10. Ommol) SrjfTLfc 
$6>t2 0^ TM5^n^tifc5-^f-^yy [b] f^7iy 1. 
25 4 1 g (9. 51mmol) /10ml^BP^^I:lTU ^1 

1^-6 5 °c-?mw tfco 1 « 4. 0 4 0 tciflLt s e> m 1 b» 



-^Y^y\ .OH Cu, auinoline 
ks^s'C) 190°C, L5h 
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5 *^/H 2 0 gv ^tl') -eflfiiU *1M6 8 6. 7mg.(2. 3 4 
mmo 1) Sr^fc («RSp2 4%) „ 

'H-NMR (400MHz, CDC1 3 ) (ppm) : 8.89 (s, 1H), 8.51 (s, 1H), 7.78 (d, 1H, J 
= 8. 28Ha) , 7.30 (d, 1H, J = 8. 32Hz), 2.53 (s, 3H). 

10 Ig7 




15 Ig 6 xnhtltc J-jUX/Utf^/U- 5-* fMV}/ [ b ] ^ 

^"7^^ 686. 7m g (2. 34mmol) £THF 2. Om 1 % MeO 
H 3 . 0ml fc«W»U 2M*iMbt- h 0 !7^tK^ 2 m 1 
fe# bfc 0 2 B#P^ 4 5 £ b 2 M*BMb"^ h y 17 AtKM 5 m 1 %M 

X., 6 0t^»L7c o 3 0MI^U 2M»10mK 7K 3.0m 

20 l.aDi, itif/K'tttill^ iM, KHLt«^4 3 8. 9m 
g (2. 2 8 mmo 1) &#7t 0»9 7%) „ 

l H-NMR (400MHz, CDC1 3 ) (ppm) : 8.44 (s, 1H), 8.36 (s, 1H), 7.74 (d, 1H, J 
= 8.04Hz), 7.22 (d, 1H, J = 8.28Hz), 2.50 (s, 3H). 

25 IS 8 

3 -b Kndr^^-5-^^/W<W [b] f-^"7^<DWt 
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OH 



OH 



BH 3 -THF, THF 




'lg7T?&E>*lfc3 5 -t^-iV^sV [b] ft7s> 4 

38. 9mg (2. 28mmol) &THF 5ml|I^U BH 3 • THF 

5 Wi&HtIiTltU«Lfe 0 1 l$|R!l 5#^> 2Mli 4ml £#Px.T 
Jf#U mm^^ 5 0ml?rMfco ^TSIffiSrTK 3 0mlT»U ttft 
^*^«7 «JEE*£Lfc. »e>*Lfc»aSrB i o t a g e 

f-^:^rc^V=4: 1) -CflfKU &®fb£t& 3 4 7 . 6mg (1. 9 5 
mm o 1 ) £#fc (JR* 8 6 %) „ 

10 'H-NMR (400MHz, CDC1 3 ) (ppm) : 7.74 (d, 1H, J = 8.04Hz), 7. 65 (s, . 1H) , 
7.34 (s, 1H), 7.19 (d, 1H, J=.8.28Hz), 4.89 (s, 2H), 2.48 (s, 3H). 



^ 326mg (1. 83 mm o 1 ) £ pn^^V 10ml U = 

20 JUb-JJ > 0 . 2 6 2ml »xTM-e» Lfc„ 3 0 3 0 m 1 & 

JDitlO^FIHfU ^ n CM * i/-C#lffi L7c (3 0m 1X2) „ flfl 
Sr«ffi««lx ft»tt*)lft^ft3 9 7. 5mg (l. 6 5mmol) 
(I|X* 9 0 %) 0 

ty-NMR (270MHz, CDC1 3 ) (ppm) : 7.74 - 7. 67 (m, 2H), 7.46 (s, 1H), 7.22 
25 (d, 1H, J = 8.24Hz), 4.74 (s, 2H), 2.51 (s, 3H). 



X@9 



15 
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5 2-^7V-3-~hP h/^^g>Stit 



2-7U-3-=fPhMy 7 6. 0 7 g ( 5 0 0mmol) ^r36 
10 lOOg ( 990mmol ) ,tK 500 g KUU*., 0°Cl?^:L<jt 

#Lfc„ rrt, ffiffiSH" b !J ^-^ 3 7. 9 5 g (5 5 Ommo 1 ) © 8 0 



^Colt, ^K»U^^ 0 < 5 t^lfojc*^b I? *^&;tol?U pH6 
15 feS*Tf^fPLfc„ (^7/=^SM) 

jftftM (I) 99. Og ( 1 0 0 0 mm o 1 ) (6 5 0ml) 

fC-XTWfc* JJ 260. 5g (400 Ommo 1 ) (DfoWfo (5 5 0 
ml) ^OWo< 9 £jbB;L, 905>|BHJt#U SfefcftSb^vl' 200 

20 M:(D£r 3 0 ^Ma>«-tWT bfc 0 fflkbTJ tcofj"C l 2 0$HMf 1 

h^yy^i— (^^rf"> : SHI^/l«2 0 : H10: l-*7 : 1 
-» 5. : 1 -* 3 : 1 ) XWM U ^gfb^fc 58. 63g (362mmol) & 
25 ftfc 0« 7 2 %) o 

L H-NMR (270MHz, CDC1 3 ) (ppm) : 7.68 (2H, m), 8.13 (1H, m), 2.715 (3H, s). 




m i imw.* 



, o~5°c^f*^oo^o< *) tmrLtco ffi-rmrfe, 
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3£ 




CN 



NH 




12 



HS' "C0 2 Et i^-VA 
\ JT ^-COOEt 

N°2 K 2 CO 3 ,DMF,100°C, 12h 



Ig 1 T'f btlfc 2 - ;/7 / - 3 - = f d h/^y ^ 5 8 . 6 3 g ( 36 2 
mmo 1 ) s 4 7. 5 g (3 9 5mmo 1 ) N 

jkm%V 5 7. 5 g (4 1 6mmo 1 ) ©DMF^i (2 5 0ml) £r 

io i o o°ciri 2H#p H m#tfc 0 fcfomm%^<D%&mj±mmvxhznmr>M 

W7A^n^f^77-f- (^dr1^> : g^^/U= 1 0 : l) XmML- 
,«'fb^t)6 2. 8 6 g (2 6 7mmol) (1|X$7 4%) 0 

15 'H-NMR (270MHz, CDC1 3 ) (ppm) : 7.54 (d, 1H) , 7.29 (t, 1H), 7.03 (d, 1H), 
6.28 (s, 2H), 4.35 (q, 2H), 2.82 (s, 3H), 1.39 (t, 3H). 

Ig3 

3 ~i/TJ - 2 — j: h*i/%/UT$^/\>-4 - ^f/Myy' [b] j^^-y^^fp 

20 M3£ 





NH 2 

( 'BuONO(3.0eq.),CuCN(1.3eq.) 

V-cOOEt *- II I 7-COOEt 

DMSO,60 o C,1.5h 



£0£^£^*»mU ffiffl^t -"f^fr 82. Og (795mmol ) , 
25 v-T^M 30. 9g (345mmol ) &DMS.O 2 5 0mlidD^ 

5 5°ct*3 o^mmwcxmrn^tco x@2-e?#p>^c3-T^/ 
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-2-xh^>M=^-4-^fMy/ [b] J-Jry^v 6 2. 2g 
(2 6 5mmo 1. ) ©DMSO^I (l 0 0ml ) & s 5 5°C£lfc £>oo$> 
o< 9 t 2f$P B WtT^TLfc e ^JS«Sr6 0°C^LT1 4 O'MMWl-tc 

*y/V*7^^vf^77^ (^^ri^V ; @^^/U= 2 0 : 5 : 

1-»1 0 : 1) XffiUU mMlt&ym 5. 5 9 g (6 3. 6mmo 1) 
fc (IR*2 4%) o . 
10 'H-NMR (270MHz, CDC1 3 ) (ppm) : 7.73 (d, 1H), 7.44 (t, 1H), 7.30 (d, 1H), 
4.50 (q, 2H), 2.95 (s, 3H), 1.47 (t, 3H). 

IMA 



15 




I CN CN 

As-i NaOHaq. A>r-i Cu 

"n^-s' MeOH-THF-H 2 O,rt,30min S^s' qumohne , 150°C,lh 



Xg3t?#&nfc3 h^v-^/Wl?=/l^-4 -^f"/^^^ 

20 Cb] =?i$-7^ 15. 5 9 g (6 3. 6 mm o 1) S^fr (15 0 

ml) — THF (15 0ml) (150ml) K*#U 5M&&{k1~ h 

V !7^7k« 3 0ml *JP^TM^2«FlBtmbfc. «^iffIiLt 

iM«MitpH=4ia > ft^^-ctta u *«ttSr*-e** 

^ «^^i/^T^ibfc„ &K$ttEE*ffiU 3-^Ty-2-^7^ 
25 tf*is-4-*?-/i"<^S Cb] ^7*>-Sr#fc. itti:^©* 1, 2 7 
g ( 2 0mmol ) J 3 V 18mltti 1 5 0 °CT 2 B#^it# b 



CN 
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7A^vf07^- (^i-y :mm^^=2 0 : 1) ffl 
it^9. lOg (52. 6mmol) *^fc 0 ( 2 8 3 %) „ 

'H-NMR (270MHz, CDC1 3 ) (ppm) : 8.15 (s, 1H), 7.74 (d, 1H), 7.36 (t, 1H), 
5 7.25 (d, 1H), 2.91 (s, 3H). 

3- ( (N, N-is^T-SUT^J) yj^2kl [b] 



10 




cm I r NH 2 ' I r \ 

4 LAH A4 HCOOH,HCHOaq. ^ 

Et 2 0-THF, 0°C, lh ^^"-S 80°C,8h ^n^s 



7k^by^^AT/U5 = ^3, 2. Og ( 5 3mmol ) W^jVzl— 
"r/vmmWL 5 0ml Ig4 fettfc 3 -^77 - 4 ?vW< 

15 [b] ft7sy 9. 1 0 g (5 2. 6mmo) O v>zcf-/l^— tvV ( 

2 0ml) , THF (20ml) 0 °CX* 1 5 ^f^ttTifgT Lfc^ N g 

b] °7-*7^>&'&ft 0 rtL^^LT, 11. 5g (2 5 0mmol) 

N 3 7%^7/Wft K*fcStt 10. 0 g ( 12 3mmo 1) ^IWBt 

h^77^- (-^1^ : S»if/v=.i 0:1) Xffim U 2 . 
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6 1 g (12. 8mmol) ( 2 IgW 2 4 %) „ ft^O^Stt 1 

MHJMR (270MHz, CDC1 3 ) (ppra) : 7.66 (s, 1H), 7.26 - 7.09 (m, 3H), 3.65 
(s, 2H), 2.85 (s, 3H), 2.27 (s, 6H). 



1M6 



Xg51?#b^fc3- ( (N, N-^W5/) 
/<y)/ [b] 2. 6 1 g (12. 8mmo 1 ) <D^# S '-JV'ffifc 

2 0mlC3 £<ffc;* 3 . 6 9 g (26 mm o 1 ) fcj&D;^ M."? 1 8 B# 

J — A* (1 Om 1 X 2 ) N -y^iV^ — y-jV ( 10ml X 3 ) T*fo 

^UfifeS^ 3. 0 8g (8. 8 8mmol) £#fc (« 

6 9 %) 0 

a H-NMR (270MHz, DMSO) (ppm) : 8.19 (s, 1H), 7.93 (d, 1H), 7.36 - 7.25 
20 (m, 2H), 4.91 (s, 2H), 3.05 (s, 9H), 2.77 (s, 3H). 

25 XSl 

4-^ gvw >; Kr-A^Mjj 



5 



10 
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Me 2 NCH(OMe) 2 , pyrrolidine r x^x^ x NMe 2 h 2 , Raney Ni 



II — - — : a 

N^un. Toluene rt 9uhre; 




N0 2 DMF, 120°C, 72hrs " vi? ~"N0 2 Toluene, rt, 20hrs 

67%(2steps) H 



2, 3 — \?j>=5-)V~ hvi^yif^ 19. 4 g (12 8mmo 1 ) CDN, N 
-^fMM7 5 1 5 Om UCN, N-^WM7^ Kv> 

5 t?~/UT±?—fr 3 0. 5g (2 5 6mmo 1) *5<tTJtt°ni;^y 10. 9 
g ( 1 5 3 mm o 1 ) &r» L7c 0 # btltzmm* 1 2 0 °CT' 7 2 B#^» L 
^<D;l:«ftL7c 0 h/^> lOOmlBD 

££>fc7*^=5'*vi' (5 0%, TK^W^y-s pH>9) llg.l: 

f;l/ = 10: 1) .-eflfK U 11. 3 3 g ( 8 6 mm o 1 ) 

7c (2X'miK*6 7%) 0 fc£'&ommi* 1 ii-NMR%B^xmfei-%^b 

15 'H-NMR (270MHz, CDC1 3 ) (ppm) : 7.28 - 7.07 (ra, 3H), 6.93 (m, 1H), 6.57 
(m, 1H), 2.57 (s, 3H). 

Ig2 

1. 4-v^9vWf >^K— /voMjg 

20 

vX (COOMe) 2 , KO'Bu 





N DMF, 120'C,5.5hrs N ^^*N 
H 94% N 



fcfe^CfeftJtU/t^SSStt-^h^*!;^^ 12. 7 g (13 4m 
mol) ; N, N-^W^A7^ K .8 0m 1 &M*-1t 0 IglTlIB 
25 ftfc 4 -> ^vl"f V K— A* 8 . 9 g (67. 9 mm o 1 ) 3 
5ftW\mWLtz- B :Wa^>9i^f^ 15. 8g'(134maol)* 
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MUX 1 2 0^5^13 0^W:WLfc o WifcWiWik, * 20 Oml£*D;t, 
lMtWf Ltitt (pH=3) KlU g^^^-etttti (2 0 0ml X 
2) LT> «l2K«tiW-MJ frA-CttHLfc. *|jES:«EE«*bfc!l, f!l#y 
;^7^n^f^77^- (^^F-f-y : |HRac^-/v= 5 : 1) -Cftl&U 
5 IHfc£*9. 24g (5 3mmol) (« 9 4 %) 0 fc&%l<DVm 

li'H-NMR £/BV>TraJ^5£fcfc:J:?>fTofc. 

l H-NMR (270MHz, CDC1 3 ) (ppm) : 7.25 - 7.09 (m, 2H), 7.03 (m, 1H), 6.90 
(m, 1H), 6.49 (m, 1H), 3.78 (s, 3H), 2.55 (s, 3H). 



1. 4-v^^-3- (N. N-vW/VT^/^^) ^ K-zKPgiSf 



15 1, « 2 5mlfo©{|^t3 7%*/^7^ft- 

KtK^W 5. 9ml (72. OmmolK 5 0%^W5^S 7 
.08ml (78mmol) ^I«7JUXL7t 0 363*1" 6 OTfSltS Lfc^, X 
a2Tl#fe^7 v cl, 4-i?*?-A"(W—Jl' 9. 24 g (6 3. 6 mm o 1 
) <Dl, 4-i?**D-^m lOmlSrAPx., M.^ 2 EfiHIM* Uto SJS 

(p H= 1 2) Id U lOOmlt Lfc^^g^^^/W-ettW (10 0 

ml X2) LfCo Waffi^TKW^^v-^Al?^ «JE«*6U ^SflS 
^12. 93g (63. 9mmol) Sr#fc (ftlR* 10 0. 4 %) 0 ft<£ 
fctfXRtSfi 1 H- NMR £/B^-C|W|£-f 3 CI i K «fc <9 fro 7c 0 
25 l H-NMR (270MHz, CDC1 3 ) (ppm) : 7.15 - 7.06 (m, 2H), 6.91 (m, 1H), 6.85 
(ra, 1H), 3.71 (s, 3H), 3.59 (s, 2H), 2.74 (s, 3H), 2.27 (s, 6H). 



10 JMB 
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I@4 



5 




xa3T'#fettfcl , 4-i^^/V- 3- (N, NT-v^^/VT^/;*^ 
) /fyF-/H2. 93g (63. 6mmol) 6 0mlCi 

tf>U 3^fl5^^^ 4. 36ml (7 0mmol) ^tlx.fc 0 Itt 2 B#f^ 
10 »-f-Stefe^a:^^Cf Co rttSrffigiJU ^9/ -A? 10mlT*2lEl 
ft#U JS£f£&£it\ Stifle. 66g (4 8. 4mmol) Sr#fc 
(2IgT«7 6%) o {b^^aigfi^-NMRSrfflV^TI^S-t-Sr 

l H-NMR (270MHz, DMSO) (ppm) : 7. 65 (s, 1H>, 7. 36 (d, 1H) , 7. 13 (t, 1H) , 
15 6.91 (d, 1H), 4.74 (s, 2H), 3.82 (s, 3H), 3.01 (s, 9H), 2.65 (s, 3H). 

[##$17] 

20 

H EtOH, 80°C, lhr H H-Br 

90% 

5-^ h*ri>"<yX-<( %?*/—A'— As 5. Og (2 7. 7mm 

ol) <T>^$ J—ftf&ek 1 Om UU - ^13*77 ;H^T^ 6. 

25 4 8 g (33. 2mmol) SrJPx., 8 0°CV 1 WPlWJWLfcflL ft^xfvV 
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&m 9 . 3 4 g mm 9 o %) D 

^-NMR (270MHz, CDC1 3 ) (ppm) : 7.65 (d, 1H, J = 8.91Hz), 7.24 (s, 1H), 

7.00 (dd, 1H, J = 2.43, 8.91Hz), 4.21 (q, 2H, J = 7. 29Hz), 3.83 (s, 

5 3H), 3.74 (m, 2H), 2.61 (m, 2H), 2.10 (m, 2H), 1.30 (t, 3H, J = 
7.29Hz). 

10 



hibfaCfr&>m^tc&m®!&Kmm±>'5J* 4 8 0mg (2. 4 9mmo 
1) v Th7tKP77y 10ml^iq^.fc 0 #%^|J3-X?#fetlfc4- (-< 
15 5 )V- 2 -yfjVf-*) -f^vW.^)^^^ 5 0 5mg (l. 

9 1mmo 1) *5«fctf ( (1, 4 - v 5 /- fvWf V ^~ 3 --f/W) /• ^VW) 
hy^f/1^7y*=^A3-^K 7 2 4mg (2. lOmmol) ^^BXL N 

o iI^y*W7i.^n-7b^77^- (v^ n n y. ^ : l^zcfvv 
20 =8:1) T:it©!U 4- (1- ( (1, 4 - 9vW ^ 3 ->f/u 

) y ^yiO ^X-Y * PV^jv- 2 — f y^^") ^ i/g^^vioi^Tvk 5 4 

Omg (1. 28mmol) 6 7 %) 0 

#e>*ifc4- (1- ( (i, 4-^^^;W^K-/v—3— <)V) 

^yX^^y-;k-2-^W) 'fZ'y&pc-'f-fl'^X'rjV 5 4 Omg ( 
25 1. 2 8mmol) ©**y— /VflBR 6mlC, 2 M*Krttf- h £ -Mcj&tt 

2. OmlSrJD^fc. 1 6 H#«# Lfc^ 6Mti^JDtt^^ff 
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it£-£-£ 0 mmmmt mm^^-vmm^ mm 

~-jV= 8:1) "CfllSii U ^BflS^ 5 0 2 m g ( 1 . 2 8 mm o 1 ) 
5 O&^10 0%) o ft^©ifcBttLC-MS*ffiV^r^ftA>6>|Rl3ti"5 

trg<ilM=3 9 3. is, naHift (M+H) + =3 9 4. 2 

[IMI2] 

io 1 1 mm<D%mK£ r> , 2 3 ^ ifc^wsttjtt^ 

#i|4~6 *5 «t TJ ? ^roffe^t?3ili-<fc5:^Sr##^ LT^fijc Lfcffi* ©4§7 

15 U^-Mf, iP7R^?^tt^»THF', EtOH, 5 0 °C^(D^ 

4- (1- (2- (l-^fvwT^K-^-3-^) a:?vU) ^Q-X'-Y^ 

yww 2 -^i^w (-fb^N o . ii53) 

•Jfc^V^o te^^£{±LC-MS£ffiV>Tfrofc 0 Wl9% (N-T 

?HMtM= 3 9 3. 1 5\ %WL (M+H) + = 3 9 4. 0 
25 4- (1 - (4-^f^-7-^PP-<y/ [b] tt7^y-Z-4M /f- 
M ^y^d MNo. l 154) 

ifc#i 5% (N-T/v^/Wb*iJ;tJ ? ^XT-^P7l<^?©2XS) 

th^{itM=4 3 0. 0 6, mWM. (M+H) + =4 3 1.2 
l H-NMR (270MHz, DMS0-d6) (ppm) : 12.17 (br, 1H), 7.63 (d, 1H, J = 
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7.83Hz), 7.47 - 7.40 (m, 2H), 7.26 (d, 1H, J = 8.10Hz), 7.22 -7.11 (m, 
2H), 6.46 (s, 1H), 5.86 (s, 2H), 3.34 (t, 2H, J = 7.29Hz), 2.84 (s, 
3H), 2.34 (t, 2H, J = 7.29Hz), 1.94 (m, 2H). 

4- (1- (4-^^-7-^P^e^^y [b] ft7iy-3-^^) ^> 
5 JV) ^<^XV ^ #V~-i\>- 2 -JlV^-ft) -ft y& (it^N o . 115 5) 
JRsp* 5 6 % (N-TA'*Mh&&Xfx-X { rjl'tofrftm<D 2 TM) 
tfIHM=4 7 4. 0 1, mmiU (M+H) + =4 7 7. 0 
^-NMR (270MHz, DMS0-d6) (ppm) : 12. 18 (br, 1H) , 7. 63 (d, 1H, J = 
7.56Hz), 7.53 (d, 1H, J = 7.56Hz), 7.46 (d, 1H, J = 7. 56Hz), 7.22 - 
10 7.11 (m, 3H), 6.46 (s, 1H), 5.85 (s, ZH), 3.34 (t, 2H, J = 7. 29Hz), 
2.83 (s, 3H), 2.34 (t, 2H, J= 7.29Hz), 1.97 (m, 2H). 
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\\&m no. 


W-JMt m 


%m\U. (M+H) + 


W (2Ig) % 
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Iil 

5 T^y<Dm& 



4 - ^ h 2 - - b n - MJ 7;>t o 7f h 7 = D ^ 7 4 0mg (2. 
10 8mmol) ^^^fM;VA7?F 5ml[«^, 50 
3mg (3. 6 4mmol) „ 3 -7*U=t} fM^Xft7s^ 7 7 3m 
g (3. 4mmol) ^MT-eHi^jJOx, 10 0°C^»Lfc o 1 2B#F B im 

5##, iSlt'ftlU tK 1 Om 1 ^P^T^nD*/l/3,TttttSLfc 0 ^ 
15 mti^fP^TK 2 5 m 1 -?2|H]i5fc#U M-v^^v/!7AT«fi, ^ff 

rcfvU=6 0 : l) f||L, iSfeW© ( (^^^y^>- 3 — f ^) 

(4-;* h^v^-2-= ha^^/k) 75y4 0 0mg^#fc OK 
$4 4%) 0 

20 




Br 
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o^=ljV) 400mg (1. 2 3mmo 1) J — )V 4m U 1, 

5 4- 9 J**W 4ml&JB;i N $ h t 5 M*BWIrf- h U * 0. 3 4 

Omg (4. 9mmol) &#Slj$ALfc 0 ^©iWlillWilllfc, 

Lfc 0 fflffi Srfi&Si^Jfcic 5ml7?2 0» U «£&^ ^ * A 
10 * ^J±H$|, 3 0 9mg*#fc o 

m 2. 5ml (42mmol) »X.TllLfc„ 12E«fJK SfflfcgL 

15 LTi- ( (^<^y^y^y-3-^M t^jv) 

5 py-Sl'- 2 -^-/l' 120mg (0. 3 7mmo 1) (2Ig 
. 3 0 %) o 



I© 3 

20 4- (i- ( (^y/ft7ay-3-^;H £±M 



DMF, KzCOa, 80°C, 
12hrs, 45% 



) 

25 fr— 2 lOlmg (0. 30mfflol) ^vVaM'A 
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7^ K 2ml «7J U,!7A 6 2mg (0. 4 5mmo 1 ) % 4- 

yn^7^y|if;^^r^ 53mg (0. 4 0mmol) 80 

= 1 : 1) TitHU 4- (1- ( (^7/^^-3-^^) 

- 5 h ^r^^XV 5 ¥V—JV- 2 — f /l^*) ^ y^i^/l^n^/v 

60mg (0. l36mmol) £#fc («4 5%) 0 

10 I@4 

4- (1- ( Hyyft7x>-3-^^) 




4- (l- ( (-0-;/^7^^-3 — f/i/) 
X-f ^ W—)V- 2 — i -f$ ^m^J-'^x'r/i' 6 0 m g ( 0 . 1 

3 6mmo 1) J—JV 2 m 1 Lt 4 M^tfb !) f 7 ^TRf i 0 
. 5ml %to;Ltc 0 5 OtT* 3 Hf mMW Lfcf£, ■ 6 MmM*M Z.X Rfo&Wik 

> m*.m3-hV !7AT'»Lfc e $ggfc&3&£*ltU RfiSrVy 
A^Pvf^77^ (IBfti^/i/) t?Hf«U «^ft2 0mg (0. 0 

4 8mmo 1) Srfcfc (J|P^3 6%) „ fls£*©*R«: L C -MS &JBV>T# 
^ia^^S fro fc 0 

25 ltlSffiM=4 12. 0 9, (M+H) + =4 13, 1 
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tr3MlM=4 2 3. 1 6, ^iMt (M+H) + =4 2 4. 3 
Mo.. 1 3 KDWt 

7c7cU i@i M^-f <5&J£^£^Tte ( 

te^JQfltS&teL C-MS ^/f^T^i^felRl^-t-S:: 4IK1J; "9fro7c 0 
ftlN£M=4 4 3. 1 1, Hffljit (M.+ H) + =4 4 4. 3 

15 fc-g^No. 2 4 4(£$£ig 

II FtOH K Co PdC ^Awh BOH-Hp, reflux, l <«it^ J -N 



( (3 -^y-J^iry ^-fV) (4->7/-2-= hn-7i = 

25 ^) T^y 1. lg (3. 56mmol) J — )V lOmlSr^P^L, £ 

b\L%$k% y !> A 2. 4g (17. 8mmol) ZMz.tz 0 g^gmUfc^ 
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4ffl3 0M, ^(a0 o /o^'7^^-Rl 2 2 0mg^M, 
fcft&Lfc^ 6 0 e CiCT»Lfc 0 Rj£»7>ib 5«1 0#f£, Mfc* 
5 tMlfCo t7^ h3iS£frV\ ifflltv $HM£<£M0. 9 3g£# 
fc 0 ( (2-^^y s f-^-7^^/V) tf-M (2-75/-4-^ 

^;V7^^/V) T^y 0. 93g (2. 6 3mmo 1 ) /— tV 1 Om 

K * 2ml*U xfMfyh^yi^y^ 2. lg (13. 
3mmol) M;LT«Lfc 0 UHIH^ 4 0%ft»**St^i2. 5m 
io 1 bfc 0 -e^*P L N »JE»ie^, ?>V1> 7^P7f^77 

^ _ (^drf-^ :7tfy=2: 1) ttftl L-T 1 — ( ( 2 -^y^t7 

*^vio - 6 -yr/^yx-f ? yy-^- 2 - f t-^ 491. 

7mgWc (2Iil?Ol|X$43%) „ MNo. 2 4 4©«« 1 H- 
NMRjSit^L C-MS Sr^V>T^*^e?H^i-5 - 1 Jt 5 fTofc 0 
15 trJM*M= 4 0 7. 0 8, £g$tfg (M+ H) + = 4 0 8 . 2 

'H-NMR (400MHz, CDC1 3 ) (ppm) : 7.94 (s, 1H), 7.76 (dd, 1H), 7.52 (dd, 
1H), 7.42 (m, 3H), 7.31 (d, 1H), 7.00 (s, 1H), 5.56 (s, 2H), 3.35 (t, 
2H), 2.47 (t, 2H), 2. 15 (p, 2H). 

20 immm q i 

ik&mn o. 340 (Dmt 

fc/cU Itl^^tSltli LT 4-^^/1/- 2-- hP-MJ7;vt 
25 MNo. 3 4 0OJft®ttLC-MSSrfflV^-C^ ,: fJl^bl^3£i"Swi:^ 

i+3MtM=3 9 6. 1 0, HMtt (M+H) + =3 9 7. 0 
Jfr&feN o . 4 3 6 OMjS 
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fHMIM= 3 9 6. lO^lil (M+H) + =3 9 7. 0 

mH&m 7.] 
^ftNo. 3 4<DMt£ 

( (l-^fM>Hl^-3--fJV) jWk) (2-7$y7x~;l/) 7 = 



^NOj N aBH(0Ac)a CH 3 CQ 8 H [T ? .» [ | 

OHC S^ N _ 



2_-jvD7r:U> 8 2 9mg (6mmol) £ 1 -*3\>M > F— 

K 1 2 4 2mg (7. 8mmol) 5fh7kFD77> 2 
0ml fcflWSlU B£Bt 2 0 0 /il, NaBH (OAc) 3 5 0 8 7mg (2 

4mmoi) &m\zMiLxmmxm&L&\sit. m^mmymi-vo^^m 
) -eiissu ( (i-^^;k>p-;p-3— ' r;w (2-^hn7 

xXJP) 75>^2 6 4mg#fc (» 18%), ( (l-pWl/OF- 
)V-3— *?)V) (2-7577xx;i/) 75> 2 6 4mg (0. 9 
39mmol) Sl^/-^ lOmlMU 10%Pd-C 5 Omg 
(0. 0 4 7mmol) *JH^T7K**iaaT, M"C 6 Bf^m#bfeo KHS 
|TI, Pd— C*3»JU *Ji**EESSU ( ( 1 -^;H > F-;P- 
3-<;l/) (2-75 7 7X-JV) 75>S2 12mg#& (W9 
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IS 2 



( (i-p<^;k>h-;I/-3— ov) (2-75/7x-;p) t 

$>, 2 1 2mg (0. 8 4 5mrao 1 ) £t?U^> lml fcl?#fl?U r.mt 
10 kI lml (16. 9mmo 1) ^OATSifi^T, lMMUfco 

= 2 : i) rmmv, 1- ( (i-^fM>K-;p-3r r;w pww.^ 

>X-1'5^ > /-;l/-2-^-;U9 6mgW; (W 3 9 %) „ 
15 X@ 3 

4- (l- ( (i-^;H > >F-^-3--rji/) *fJk) ^>XW5^V- 



&zfrvmmLtcR!fc®mz7mikj-hv<y& i2mg co. 342m 

mol) > fh7tHn77> 2ml £inx.£ 0 1- ( ( 1 - ;* tMM* > F 

3 --f;P) ^>X-y$^/-;p- 2 -^a-— ;i> 5 0mg (0 

.. 1 7 lmmo 1 ) ^^XSA-^U^y'^ym.^)^^)^ 34/i 1 (0 
25 . 2 3mmol) 6 0tT4 0WbL 7K£*D*.> fifcStx^JU 



5 





20 
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= 3:1) t*msu 4- d- ( (i-^^jk>h-;u-3— ov) 
£0 4- (l- ( (i-p<f;i/-r>F-^-3— r;w ^> 

> lml, 0. 5m 1 StffcR^MrtKfc'J^ ^A7|c» 0. 2 

5 m 1 fcfllULfco Sfi-C-lftJft#Lfc3k 6M:ffl8£iHl£TEJifc*fal:U ^ 

ATftftlfc. ?8|fiES«iEEe*b, Mte£t)16mg (0. 042mmol 
) (P2 5%) o 

ff|f{gM=3 7 9. 1 4, »Ht (M + H) + =3 8 0. 2 

NH 2 . TEA.CHCfe.r.t.tahrs concHC l. BOH.rerta, 
lOhrs, 30% 

tJl/h7x^l/>y75> 5 4 0rag (5. Ommol) O^OD^M 
1 0m 1 J&KIC h Ux^;l/T5 > 6 9 6 u 1 (5. Ommol) , 
y^MDUF 8 9 3mg (5. Ommol) SriRTU MKT 12 fir 
SM«IU x^y-;U 20ml, m&Wt 4ml§M, 

»mtt i o mrmwvtz. 5 mtk^t- h u v^mfcz^x^mis 

&t>U-?h?77j- («X^jK7)^) Till, 5- K>X-f5^V- 
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;l/-2— OW ^>^>fX^XXf^3 5 9mgWc (K$3 0%) o 
162 




5 0mg (0. 2mmo.l)'0DMFS« 2mlL JJMfcfrU^A 42mg 
(0. 3mmo 1) ( (1, -4 > K-^- 3 -- f;P) 

h U^W^x^^a-yF 103mg (0. 3mmbl) £JP*- 
, 1 2 0 < CT2^if#bfe. #5nfcj§«S^oa^^>tTitliU 7K 

= 1 ': 2) TttfKl'fc. ZtUZJLpJ -)V 5m 1 fccktf 4M#B&fcU^#£ 

o. 5misjn^.fc. 5 0t;"eioPtWbfct, 6M«^in^. 

?/-jl/=l 0:1) Tfi8lTaiM3 5mg£#fc (2Ig0«$4 

. frJMtM=3 7 5. 1 9, gftNt (M + H) + = 3 7 6. 5 
[»M9] 

ft^ftNo. • 5 1 9Naj&(P§SBf 
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ffMl£$##No. 5 19©flJ^Kl 503mg (1. 19mmol) <D 
?mm 10 0ml tO. 1 M#IMt^h U II. 9ml (1. 

5 1 9mmo 1) fcijn*., £«£$C^i££tU Na 

% 4 7 Omg (1. 0 5mmo 1) &$fc («$8 9%) 
'H-NMR (400MHz, DMS0-d6) (ppm) : 7. 37 (s, 1H) , 7.19 (d, lfl, 1 = 8. 24Hz), 
7.09-7.01 (m, 2H), 6. 80 (d, 1H, 1 = 7. 09Hz), 6.32 (s, 1H) , 5.66 (s, 
2H), 3.59 (s, 3H), 3.26 fa, 2H), 2.66 (s, 3H), 2.27 (s, 3H), 2.21 (s, 

10 3H), 1.95 fa, 2H), 1.81 fa, 2H). 

15 it^Wo. 39Nal 

'H-NMR (270MHz, DMS0-d6) (ppm) : 7. 57 (d, 1H, I = Hz) , 7. 28 (d, 1H, 1 = 
7Hz), 7.20 (d, 1H, I = 8Hz), 7. 15 - 7. 00 (m, 3H), 6.77 (d, 1H, 1 = 
7Hz), 6.47 (s, 1H), 5.69 (s, 2H), 3.60 (s, 3H), 3.31 (t, 2H, I = 7Hz), 
2.61 (s, 3H), 1.99 (t, 2H, 1 = 7Hz), 1.84 (p, 2H, J = 7Hz). 

20 ik&mo. 52Naj 

'H-NMR (400MHz, DMS0d6) (ppm) : 7. 97 (d, 1H) , 7. 91 (d, 1H, J = 6. 76Hz) , 
.7.57 (d, 1H, J = 7. 75Hz), 7.44-7.38 (m, 3H), 7.30 (s, 1H), 7.12 (m, 
2H), 5.63 (s, 2H), 3.33 fa, 2H), 2.03 (m, 2H), 1.87 (m, 2H). 
fcB-t)No. 135Nai 

25 'H-NMR (400MHz, DMS0-d6) (ppm) : 7.21 - 7.00 (m, 4H), 6.79 (d, 1H, J = 
7.29Hz), 6.67 (dd, 1H, J = 2. 43, 8. 91Hz), 6.51 (s. 'lH), 5.65 (s, 2H), 
3.75 (s, 3H), 3.62 (s, 3H), 3.31 (m, 2H), 2. 59 (s, 3H), 1.95 (m, 2H), 
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1.82 (m, 2H). • . 

MNo. 5 3 2Na% 

'H-NMR (400MHz ; DMS0-d6) (ppm) : 7. 98 (d, 1H, J = 7. 42Hz) , 7. 90 (d, 1H. J 
= 6.43Hz), 7.44 - 7.39 (m, 2H3, 7.35 (s, 1H), 7.18 (m, 2H), 5. 57 (s, 
2H), 3.28 (m, 2H),2. 26 (s,- 3H) , 2.23 (s, 3H) , 1. 99 (in, 2H), 1.84 (m, 
2H). 

immm 10] 

4- (1- ( (4-^^M>^7x>-3-1 > ^) 

- ( (4-^?;K>75 : t7x>-3-'f^) tJ-M -6-^b^^> 



H 3 co. 




toluene, DIPEA, I OOt, 



toluene, DIPEA, 10G°C, 
H H ~Br overnight 





4- (5-* h^v-^X-f 5^/-^-2— - f^*) 7^>iXfJH 
XxJl- 5 3 9mg (1. 4 4mmol) £ h^X> 4mlK:!!$8U SMV 
7°Ptf;l/X^;i/7S> 616m 1 (3. 6 Ommo 1) * 4-^^)V-3- 
C/n^3Ml/) [b] ?t7i> 3 8 4mg (1 . 5 9mmo 1 ) 

lOOWMbfc. &fq^g^*HJ2Azki§ift£ 

Life, l#e»nfe»">U*^W7A^n-7h^77^- ( 
^-tj-> : ||i^=4 : 1) TMU 4- (1- ( (4 - ^3\H^>y 
ft7x>-3-^JW -5-*h*y"OX'(5.?V-)V-2-' ( 
)13-Jr) ??>m^)VJ-7^)V 114mg (Wl7%) s 4- (1- ( 
(4-^5 1 JK> > /^7x>- 3 — f )V) -6-^^>Xi 
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5.¥V~)l- 2 — t)Vtt) ^>SllWXf^ 6 8mg (|$10% 

) mtco 

4- (1- ( (4-/^K>W7x>-3--fJV) 

'H-NMR (270MHz. CDC1 3 ) (ppm) : 7.71 (d, 1H, J = 7,56Hz), 7.62 (d, 1H, J = 
8.64Hz), 7.30 -7.18 (m, 2H), 6.87 (dd, 1H, J = 2.43, 8. 64Hz), 6.61 
(d, 1H, J = 2.43Hz), 6.42 (s, 1H), 5.74 (s, 2H), 4.10 (q, 2H, J = 
7.29Hz), 3.75 (s, 3H) , 3.38 (t, 2H, J = 7. 29Hz), 2.89 (s, 3H) , 2.45 
(t, 2H, J = 7.29Hz), 2.11 (m, 2H), 1.23 (t, 3H, 1 = 7. 29Hz). 
4- (1- ( (4-^fM>W7x>-3--f» £±M 

'H-MR (270MHz, CDC1 3 ) (ppm): 7.70 (d, 1H, J = 8.10Hz), 7.29 - 7.17 fa, 
3H), 7.02 (d, 1H, I = 8.9.1Hz), 6.80 (dd, 1H, J = 2.43, 8. 91Hz), 6.40 
(s, 1H), 5.74 (s, 2H), 4.11 (q, 2H,' J=7. 29Hz), 3.87 (s, 3H) , 3.42 (t, 
2H, J = 7.02Hz), 2.88 (s, 3H) , 2.46' (t, 2H. J = 7. 29Hz), 2.10 (m, 2H) . 
1. 23 (t, 3H, J = 7. 29Hz) . • 

imnm 1 1 ] 

4— (1- ( (5-^'5 1 J^>l/5 1 ^7x>-3-^;U) £±M 
(|R$2 4%) 

'H-NMR (270MHz, CDC1 3 ) (ppm) : 7. 76 (d, 1H, J=8. 10Hz), 7.62 (s, 1H), 7.58 
(d, 1H, J = 8. 64Hz), 7.25 (1H), 6.84 (dd, 1H, J = 2.43, 8.91Hz), 6.81 
(s, 1H), 6.65 (d, 1H, J = 2.16Hz), 5.47 (s, 2H), 4.11 (q, 2H, J = 
7.02Hz), 3.74 (s, 3H) , 3. 39 (t, 2H, J = 7.02Hz), 2.51 .(s, 3H) , 2.47 
(t, 2H.-J = 7. 56Hz), 2.11 (m, 2H), 1.24 (t, 3H, 1 = 7.02Hz). 
4- (1- ( (5-^fJK>7ft7x>-3--fJl/) -6-*K 

(Wl 8%) 



Patent provided by Sughrue Mion, PLLC - http^/www.sughruexom 



WO 01/53291 



106 



PCT/JPO1/O0271 



'H-NMR (270MHz, CDC1 3 ) (ppm) : 7.75 (d, 1H, J = 8.10Hz), 7.60 (s. 1H) , 

7.26 - 7.22 (m, 2H), 7.04 (d, 1H, J = 8. 91Hz), 6.83 (s, 1H), 6.78 (dd, 

1H, J = 2.43, 8. 91Hz), 5.47 (s, 2H), 4.12 (q, 2H, J - 7.02Hz), 3.84 

(s, 3H), 3.43 (t, 2H, J = 7. 29Hz), 2.50 (s, 3H), 2.48 (t, 2H, J = 
7.29Hz), 2.12 (m, 2H), 1.24 (t, 3H, J = 7.02Hz). 

4- (1- ( (4-^fM>W7i>-3->f^) 

mm. 




mmmi ovnznfci- u- ( (4-^^M>^t7x>-3-f 

^;PX^x;l/ 84. 7mg (0. 186mmol) £THF lml, X^/ 
lmlCS^Mb, lM#»fc*HJ£Azk»* lmim 
, 4 Ot:Tl«NWft#l/£. R*^7H, lMtl 1. 5ml£j)QA> Sfi 
T?3 04HW«#bfc. £D£tt£3S"JU *«s^, x^/-;i/&^ Sfejftb 
T^Sfe^ 5 4. 9 m g (iR* 69%) „" 

LC-MS IHffflM=4 2 6. 1 1> HIIKfi (M + H) + =4 2 7. 2 
'H-NMR (270MHz, DMS0-d6) (ppm) : 7. 80 (d, 1H, J = 7. 29Hz) , 7. 60 (d, 1H, J 
= 8.91Hz). 7.31 - 7.20 (m, 3H) , 6.95 (dd, JH, J = 2.16, 8.91Hz). 6.53 
(s, 1H), 5.94 (s, 2H), 3.73 (s, 3H) , 3.37 (t. 2H, J = 7. 29Hz) , 2.86 
(s, 3H) , 2. 34 (t, 2H, J = 7. 29Hz) , 1. 90 (m, 2H) . 
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[»^13] 

4-'(l - ( (4-^^M>'/Wx>-3-^JV) *J-)V) 
*i/*>X4^W-)\>-2-'()\'tt) 79>m (MNo. 1114) 
t$6 0% 

LC-MS tt-^€M=4 2 6. 1 1, MMii£ (M + H) + =4 2 7. 2 
'H-NMR (270MHz, DMS0-d6) (ppm) : 7. 78 (d, 1H, J = 7. 83Hz) , 7.52 (d, 1H, J 
= 8.91Hz), 7.34 - 7.17 (m, 3H), 6.77 (dd, 1H, J = 2.34, 8.91Hz). 6.37 
(s, 1H), 5.83 (s, 2H), 3.78 (s, 3H), 3.32 (t, 2H, J = 7. 29Hz), 2.82 
(s, 3H), 2.34 (t, 2H, 1 = 7. 56Hz), 1.93 (m, 2H). 

4- (1- ( (5-/W>yTt7x>-3--fJV) ^JlO 
^->^>X-fS^/-;P-2-^;^^) 1±>M MNo. 15 2) 
116 3% 

LC-MS ItlNtM=4 2 6. 1 1 , £8MS (M+H) + = 4 2 6 . 8 . 
'H-NMR (270MHz, DMS0-d6) (ppm) : 7. 88 (d, 1H, J = 8. 64Hz) , 7. 76 (s, 1H) , 
7.58 (d, 1H, J = 8.64Hz), 7.28 - 7.24 (m, 3H) , 6.94 (dd, 1H, J = 2.16, 
8.64Hz), 5.72 (s, 2H) , 3.74 (s, 3H), 3.40 (t, 2H, J = 7.29Hz), 2.42 
(s, 3H), 2.36 (t, 2H, 1 = 7. 29Hz), 1.92 (m, 2H). 

4- (1- ( (5-/fJK>m7x>-3-^JP) -6-^h 
^r^yX^^yV-)V-2-^)V^) 7*>M (4b£t)No. 1112) ■ 

LC-MS ltmiM=4 2 6. 1 1, (M + H) + =4 2 7. 0 

'H-NMR (270MHz, DMS0-d6) (ppm) : 7.87 (d, 1H, J = 8.10Hz), 7.71 (s/ 1H), 

7.47 (d, 1H, J = 8. 91Hz), 7.24 (in, 2H), 7.17 (d, 1H, J = 2.16Hz), 6.84 

(dd, 1H), 5.64 (s, 2H), 3.77 (s, 3H), 3.38 (t, 2H, J = 7. 02Hz) , 2.41 

(s, 3H), 2.37 (t, 2H, J = 7. 56Hz), 1.95 (in, 2H). 
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85*011 4] 

Jfr&ftN o . 5 3 2 H C 1 j&0gi[j§ 




fb£i»No. 5 3 2 CDft^ft 5 0mg (0.. 122mmol) C4Mtl 
1. 5ml£iJP*., 10 0°CT«bfc o £ffi$l7&, £ 
5 3mg (1. 0 5mmo 1) (JR* 

9 7%) o 

'H-NMR (270MHz, DMS0-d6) (ppm) : 8.00 (m, 1H), 7.89 (m, 1H), 7.52 (m, 
2H) , 7. 45 - 7. 42 (m, 2H) , 7. 32 (s, 1H) , 5. 78 (s, 2H) , 3. 48 (t, 2H, J = 
7.42Hz), 2.37 (m, 2H), 2.34 (s, 3H) , 2.30 (s, 3H) , 1.92 (t, 2H, J = 
7. 09Hz) . 

ibtM o . 5 6 h c i mom& 

'H-NMR (270MHz, DMS0-d6) (ppm) : 7. 87 (d, 1H, J = 8. 08Hz) , 7. 74 (s, 1H) 
7.66 (d, 1H, J = 6.76Hz), 7.58 (d, 1H, J = 8. 74Hz), 7.26 (m, 4H), 5.70 
(s, 2H), 3.45 (t, 2H, J = 7.26Hz)! 2.42 (s, 3H), 2.39 (t, 2H, J = 
7. 26Hz). 1.98 (m, 2H). 

[IM16] 

. M*ui?%)V • ^r$X 6 6#, 1 7 1 7 31 ( 1 9 9 1^) t 
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wr*iaift^A+3.p^-f;pxs«fts-&fcS4»iift (Th5) ©^«i:?f 

(>^-:J-;i" • AM^D^*;l/- ^5XhU"H2 7 0#, 2 2 
1 8H (1 9 9 5^) ) CfoTffiiftlfet, A,A'U>ir7 7P-XT»M 

Mir] 

mmm i 6 t# & nfc i ~ 5 n g ©stts t b h -k^T— t? ^t? 5 

0 u 1 (Dnyyy-A (0. 5~3. 0 M NaCl, 5 OmM HJX&BS* 
pH8. 0) fc#fgHJ©ft£#/£^£fDMSO^ 2^1 ZMfLfzWi, *R 
iUTO. 5 mM 7> ? 7 k^fy^- 7°D 'J )V- V 

7^njl//\°^- hPT^U F (/V^nft) £^t?5 0 At 1 7 
£tPX., ifil;T5^K^tfc. 4 0 5nm©P$«<D««£M^b 

^©ISH, fl^rtlNo. 39, 56, 5 8, 5 9, 63, 148, 15 4, 5 
19, 532, 53 4, 536, 538, 615, 1112, 1114 1 1 
C 50 =lnM^±10nM*i , MNo. 3 4, 38, 41, 42, 5 
2, 54, 135, 137, 152, 2 44, 340, 436, 514, 52 
1, 6 2 8CIC 50 =1 OnMMll 0 0 nMOT©IS#^14£t&&fc 0 

mt. fox, *^Bj©^>x-r s^y-;^»«t b*^-vt)m$T% 

1 8 ] 
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.ik&tfo (No. 3 9) 5 Omg- 

?LH 2 3 Omg 

i;*#V>t>xV7*> 8 Omg 

#Ut:-;H£nUH> 1 lmg 

^f7 0>KT^i/<?A 5mg 



10 feo 

19] 

S D *«ltt5 y h £J3 Vi, *fi£T, WIBfk^**^ 39, 52, 244 

is £ttMr&*S3 Omg/kg©ffi*TgfiliTOP&#U S4fk 3 0^ 
&«ktfi, 2, 4sfri©^>htiJtiLL a^tjfii^^^M 

HT\ ODS*7Ae^cHPLC Wb«&M#5 2 fc«ktf 2 4 4©fc£tt 
II^lTtti»ffi3 2%7-lrh-hU;i/-7K-0. 0 5%TFA, jb-&^#^ 
20 ' 3 9©fc<&*fc»bTtt£lilffi4 7%7-feh-h'j;i/-7K- 10raMffil7> 

*-«7amw (pH4. o)j £/but##tu ^mmmzMfevtzo m 





3 Oft& Ug/mL) 


4P#» (fig Ml) 


52 


60. 5 


12.7 


244 


16. 5 


8.9 


39. 


16. 1 


6.3 
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5 t^^^So .^^A^-CH 2 CH 2 CH 2 -CO{k-^W(iM^^#tl-CV^^ 



[Hifi#<|2 0] 

lif^py-A (Ms) SrjflW:. i n v i t r ofMMH 

10 ai^fe 
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n 








0. 5 mL 

• 


"Rii f f or 

dui i er 


<lii/tw7 7- (nH7 4.1 
^afc./ » y s j \yn i . 


0 1 M 

U . 1 HI 


TK hK'J 






NADPH 

Generation System. 




3. 0 mM 


G6P 


5. 0 mM 


G6PDH 


1. 0 IU 


mm 




1. 0 mg/mL 


m . , 




5.0 MM 




NADPH 


1. 0 mM 




-A* • ») 

fiJH&IW : 0, 2, 5, 10 45 £tf 30 ftffi 












3000rpm, lOnin jgifrlfe. 




mm 


frtffjl HPLC gUMBCTlSiSfl? 






HPLC fcT*gft#-tf--*& DVtfttHSfc 





OMR^tBSc 

MR= (R*B#M0^©»»«*- ^MF^ieil 
(nmo 1/^/mgiei) 
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MR 




34 


0. 260 


60. 3 


38 


0. 329 


on o 

29. 8 


39 


0 


on 1 

80. I 


41 


0. 129 


73. 9 


52 


0. 331 


47. 5 


56 


0. Ill 


41. 2 


58 


0. 048 


72. 3 


135 


0. 097 


55. 2 


244 


0. 211 


57. 9 


514 


0. 087 


48. 7 


519 


0. 102 


52. 9 


521 


0. 088 


61. 1 


532 


0. 277 


oo. L 


534 


0. 102 


63.0 


536 


0. 131 


56. 3 


615 


0. 159 


62. 3 



CH 2 CH 2 CH 2 - <D4b&ysm\$ttffllZgfeM\:G®MT*$>2> Z. £ tffcife § . 
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it * <d m H 



1. TIBS (1) T^*tl«^>XH r 5^7-;i/R»#*fct±*0E^±fl : * 



CH 2 -0-, -O-CH 2 CH 2 -0-, feL<tt-CH 2 CH 2 CH 2 - 
©i§^ ^©^J^te 1 ^>fc L, < \m%t<DmMWL 1 ~ 4 <D7)l*)lMTmm 
$tlTUTt)j:H„ ) £^fo ; 

7;i^w>S£fcte7;^~i/>*£iiu ji*^-o-, -s-, -so 2 
— nr 3 — RH%7m^%tz\zmmbis<\$fr&vi<Dmmiki 
~6©7;wi/S^^Tc ) £-^fcL<te»M^w-cfcc!;v\ cine. 

t> u < \m&vt<DvimwL i ~ 6 ©7;w^ flWRfc u < te#»£>i*?iii& 

) > anfeb<te^K^6D^»i~6©7;^;^«^ m^%L< 
nftmtvvmm. i ~ 6 o7;p+^x;i/^-;i/S, ttiife t < 

i: l ~ 6 <d 7 ~>;i-S> it^ fc b < \tftmt<Dwmw. l ~ 6 © 7 ->;u 7 5 j 
^±oa □ y V®-? T-gm snr fc «k ^ 7 x / * ->it^§ . ©fin* 




J 



(l) 



, ^^l~4C07;m^rV*, SfcteR 1 :fe«fctfR 2 «--*&K:fcoT-0- 
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Efik -COOR\ -SO s R\ -CONHR 3 , -S0 2 NHR 3 , jh 

)VM, %tc\t5-ttV-l, 2, 4-f7y7y-JV-3-fJH 
, RH;Lh!3£ ESS© t> ) §«1"c ; 

S£SU 5&*K:-0-, -S-, ~S0 2 -, — NR 3 — R 3 te± 

*BIS> -hn*, ~>7/S, ]IiIt)b<^K^©^Si:l~6©7;Wl/ 
it^ ! fob<^i!g«CD^ili:i~6©7;i/3^^* (||t^2W7 

Mtt, 3Mg£2;fc«-S (O) m -£§IU mtiO~2 0lM^„ ; 

1 ~ 6 ©7;i/3^->» (BiTTS 2i^7t^-;^MH^5^§ 
-ertfo ) , a$Sfcb<«:#iKft©^3jsgci ~6©7;W^^S, Eilfeb< 
fctattttoift** 1 ~ 6 ©7;wi/x;i/*:i;pg, fiUfe b< tt^Kt^©^^ 
Ifc 1 ~ 6 ©7yJH, EH b < 1 ~ 6 ©75^7 5 

«&fcb<f*&llft©7-'Ji*£, hUAD^fM, h'jAD/h + yS, 
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2. ±flE5$ (1) A^ilfeKlilfMitl-yCfil, 

stt feb<'^(g^o7;^p>ST*§ g$*k:-o-, -s-, -so 

3. ±|B3; (1) fcfcHT, M*«ST*S«f*5ll *fc»||#£2 KB*©'? 
10 4. ±fB5$ (1) fc&t^T, M#S0 8 T*5lf3fcBl 2 KBIR 

1 

5. ±|B5fc (1) £&HT, M^SOT^^If^cJMl ^fc«W*^2(IfS®© 

15 

6. ±BsS (1) fcfctrVT, M3&S#*S^T?**HI#5il*fcttB!f*«2lCfH* 

7. <±iB5£ (1) fc^lriT, J#B&fcL<«&Stt&0 (MJI^ ^SHC^ 

8. ±|B5£.(1) fcfc^T, G^-CH 2 -, -CH 2 CH 2 -, -CH 2 CO- 
25 , -CH 2 CH 2 0-, -CH,CONH-> -CO-, -S0 2 -, -CH 2 S 

0 2 -, -CH,S-, 3-fc«-CH 2 CH 2 S- (Z\ftb(D2ffimt, fefll^ 
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9. ±ib^ (i) iz&^x, R'&^tfR 2 ^ mmz, ^fctt^n^n^it 

10. ±|E^C (1) fc&V^T, E^-COOHSfc«xh^y-Jl/- 5 — f ;i/ 

11. ±fB5£ (i) k&^t, x^-cH=-e*§is*^i^e.if*«i oo 

1 5. 3R«l©^l»ffl*«k^/*fctt^!^T»Sll3ft«l 4E*OE*a«4ll 



•16. ISI^, 0?»m> DS5ft8g££L 
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